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f  lASER  WARNING  RECEIVER  (LWR)V 
EPPECTIVEMBSS  ANALYSIS~(PHK§EI) 


s 


1.  BACKGRomiD.  The  Combat  Vehicle  Survivability  Assessment  Cell 
P  (CVSAC)  conducted  a  study] to  identify  the  potential  survivability 
■^\impact  of  installing  an  on  an  armored  vehicle.  The  CVSAC  used 

GKioundwars ,  a  force-on- force  stochastic  computer  model  developed 
^  ancNoMintained  by  AMSAA,  to  analyze  the  benefits  accruing  from  an 
LWR  capable  of  providing  precise  direction  to  a  threat 
laser  source.  AMSAA  has  reviewed  and  concurred  with  CVSAC 's 
methodology  and  analysis  ^results^^ 

2.  ASSUMPTIONS / SET-UP .  This  analysis  considered  a  one-on-one 
scenario  in  which  Red  and  Blue  tanks  attacked  and  defended. 

During  the  attack,  the  tank  (Red  or  Blue)  was  fully  exposed; 
during  the  defense,  the  tank  was  in  hull-defilade.  There  were 
2000  repetitions  of  this  scenario  made  during  this  analysis. 
During  each  model  run.  Red  was  assumed  to  have  already  acquired 
Blue.  The  effectiveness  of  the  Blue  tank  when  equipped  with  an 
LWR  was  compared  to  a  basecase  in  which  no  LWR  was  present . 

C~"  - - — - — — - 

3.  RESULTS .  Laser  Warning  Receivers  provide  early  warning  of 
impending  threat  engagements.^An  LWR  capable  of  locating  a 
threat  laser  source  to  the  deg^e  needed  to  cue  a  main  gun 
engagement  benefits  the  Blue  tanx'dj^ing  both  the  attack  and  the 
defense.  The  LWR's  greatest  impact  WKBlue  tank  survivability  is 
at  ranges  greater  than  2500  meters.  ‘mSvLWR's  impact  on  Blue 
survivability  is  not  as  great  at  ranges  iitvwhich  Red  tanks  have  a 
high  probability  of  achieving  first  round  kills  against  Blue 
tanks.  At  close  range,  the  LWR  competes  with  oth^  tank  target 
acquisition  systems. 


4.  THE  WAY  AHEAD .  This  analysis  suggests  that  an  LWR's^bility 
to  locate  threat  laser  sources  and  cue  tank  main  gun  engagements 
will  provide  a  significant  improvement  to  a  tank's  survivabiiil^ 
and  lethality.  Follow-on  analyses  will:  ^ 

a.  Examine  the  sensitivity  of  the  LWR's  benefits  as  a 
function  of  direction  of  arrival  accuracy;  and 

b.  Assess  the  impact  of  linking  the  LWR  with  other 
countermeasures . 

--Thi«^ocunient  has  been  approved 
Jor  public  lelaaso  and  sale;  its 
di'  tfibulion  is  unlimiteo. _ 
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the  Red  tank  before  being  killed. 


METHODOLOGY 


o 

"(5 

a  mmm 

■a 

<i> 


E 

E 

■  Maa 


CO 

CT3 


ID 

CD 

5 

CD 

CD 

DC 


TD 

0) 


DC 

CO 

c 

c  CD 

o 

‘5)5 

CO 

CC 

CD 

CO 

CD  CD 

> 

CO 

5 

n  ^ 

C  O 

E  r: 

ZJ 

vw 

CO  o 

CD 

CO 

a 

S  2 

>» 

oc 

c 

O 

-C  CD 

• 

• 

• 

LWR  provides  "precision  location"  of  the 
Red  tank  -  i.e.  LWR  cues  a  Blue  main  gun 
engagement 


METHODOLOGY 

(CONT.) 


O 

o 

o 

o 

o 

LO 


CO  CO 
CD  ^ 
D)^ 

2  E 


cc 


o 
o 

c  LO 
O) 

CD  X'J 
^  c 
a3 
CO 

c  O 

CD  O 

E  o 
<u  oj 
O)  ^ 
CO  O 


O) 

CO 

I 

*4— 

o 

I 

0) 


CO 

> 

CO 

CO 

(D 

CO 

CO 

c 

»0 


c 

o 

•  ^mm 

D 


to 

.£  o 


O 

CO 


< 

O 

0. 

o 


o 

X2 


CD 


O  ^ 
<D  ^ 
§  ° 


<n 

CD 


CD 

§ 

o 

Q. 

CD 


o  ^ 

o  -a 

^  CD 


CD  ^ 


D) 

CO 


O  LU 


CO 


CO 


CD 

“O 

O 

O  ^ 
CO  o 
CO  ^ 

5  •• 

CO 

o  ^ 

2  ^ 

0  § 


=  D) 


O 


.=  CD 

•4— • 

CO  »♦- 

X  'I’ 

CD  ^ 

O)  O 
C  ’43 

■|  s 

— '  -I— • 

•°-D 

<D  “ 


3  0) 


o  o 

i.E 

cc 

5;  o 


CO 

o 

■  miB 

Q. 

O 


<D 

5 

o 


>»  ’■+-' 

il 


^  CO 

O)  JZ 

CO  .-t; 

^  CD 

5  =3 
iS  CO 
CO 

^  o 

DC  2 


BLUE  VS.  RED  ASSUMPTIONS 


c 

CU 


O 

IJJ 

CC 


0) 

+-« 

CO 

CD 

c 

'co 


CD 


LLI 

D) 

V- 

(1> 

C 

UJ 

o 

4-> 

o 

5 


•U 

o 

CD 

4-* 

CO 


o 

CO 

CD 

CO 

To 

D 

CO 


0 

CO 

c 

0 

«♦- 

0 

•D 


C 


O) 


0 

O 

o 

m 

o 


c 

0 

H 

J0 

LU 

4-) 

4-< 

0 

m 

>% 

05 

o 

r/% 

i— 

c 

0 

0 

0 

C 

0 

UJ 

LU 

0 

o 

4^ 

To 

E 

3 
— J 

D 

4-^ 

0 

c 

m 

0 

LL 

H 

BLUE  ATTACK 

AVERAGE  #  BLUE  DEAD 


BLUE  ATTACK 

AVERAGE  #  RED  DEA 


CO 

d 


(O 

d 


BLUE  DEFENSE 

EXCHANGE  RATIO 


BLUE  DEFENSE 

AVERAGE  #  BLUE  DEAD 


BLUE  DEFENSE 

AVERAGE  #  RED  DEAD 


500  1000  1500  2000  2500 

RANGE  (meters) 


PROBABILITY  OF  SURVIVAL 

BLUE  DEFENSE 


00 


<D 


~r 


■7- 

OJ 


o 


CONCLUSIONS 


cd  ^ 
o 

§■  ®  ® 
<D  “D  ^  5 

■g 

Cd  0)  5  9J 
Q.  9  £ 
^  E  CO  o) 

•“  ir  -E 

^  if)  .SI 


0)  C  O) 

S.2  2 

-Q  "q  03 

<D 

^  "S  J2? 
0)  5{  = 

Ji^  T?  ‘3 

c”  /i. 

•n  2  "O 

I  £  § 

0^2 

®  §)« 
OC  S  ;e: 

— ■  0)  o 

o  ®  0 
2 


CO 


o 

T3 

w. 

0 
0 

?  O 

0  O 

E 

o 
oS  o 

(D  LO 
O)^ 


(d 


0 


+-  0 
u=  > 

O  ■> 
c  L. 

0)  3 

X>  if) 


O 

if) 

O 

^  oi 

0  D) 


QC  0 

3  0 
0 
0)  O 

P  o 


